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ABSTRACT
In manufacturing-related industries, scheduling of resources and tasks play an 
important role in improving efficiency and productivity as well as reducing costs. Job 
shop scheduling problem (JSSP) concerns with the problem whereby there is only one 
machine that can process one type of operation. The flexible job shop scheduling 
problem (FJSSP) is an extension of the job shop scheduling problem. FJSSP allows an 
operation to be processed by any machine out of a set of alternative machines. Thus, 
the objectives of this study are to analyze the production schedules and operations of 
the machines in FJSSP, to construct a load balancing constraint function, to formulate 
a Mixed Integer Goal Programming (MIGP) model to solve FJSSP with load 
balancing; and to propose an optimal production job shop scheduling strategies based 
on the solution model. The MIGP model formulated is to solve FJSSP with three 
objective functions, which are to minimize the makespan, the total machining time and 
the mean absolute deviation of the total machining time to achieve machine’s load 
balancing. The model was solved by implementing the pre-emptive goal programming 
approach and using the Microsoft Excel Solver Add-Ins. The novelties of this study 
are the introduction of the objective function that minimizes the mean absolute 
deviation of the total machining time and therefore producing balanced load (total 
machining time) among machines used in the FJSSP. Data from benchmark problem 
instances for the general FJSSP with total flexibility by Kacem, Hammadi and Borne 
has been used in the computational experiments. Optimal solutions were found for the 
FJSSP involved. The results obtained proved that the proposed solution approach 
gives competitive results as compared to the metaheuristics approaches.
ACKNOWLEDGEMENTS
My deepest gratitude goes to my supervisor, Assoc. Prof. Dr. Adibah Binti Shuib, for 
her guidance, time, patience and continuous support all through the completion of this 
dissertation.
I also would like to thank Dr Shaharuddin Bin Cik Soh for the ideas, knowledge and 
useful guidelines on this dissertation report writing.
I would like to thank my family for their love, encouragement and great support 
towards me in completing this dissertation research.
Gratitude is also extended to my classmates and my friends for their help, guidance, 
encouragement and motivation during this study.
Above all, I thank my Lord and Saviour Jesus Christ, for the opportunity to embark on 
my Master Programme and for without Him, this would not have been possible.
TABLE OF CONTENTS
Page
AUTHOR’S DECLARATION ii
ABSTRACT iii
ACKNOWLEDGEMENTS iv
TABLE OF CONTENTS v
LIST OF TABLES vii
LIST OF FIGURES ix
CHAPTER ONE: OVERVIEW OF THE STUDY 1
1.1 Introduction 1
1.2 Introduction to Shop Scheduling Problem 1
1.3 Introduction to Job Shop Scheduling Problem (JSSP) 2
1.4 Introduction to Flexible Job Shop Scheduling Problem (FJSSP) 3
1.5 Problem Statement 4
1.6 Research Questions 5
1.7 Research Objectives 6
1.8 Novelties 6
1.9 Significance of the Study 6
1.10 Scope and Limitations 7
1.11 Definition of Terms 8
1.12 Summary 9
CHAPTER TWO: LITERATURE REVIEW 10
2.1 Introduction 10
2.2 Introduction to Production Scheduling 10
2.3 Method for Solving the FJSSP 11
2.4 Load Balancing 16
2.5 Integer Programming Multi-Objectives Optimization Models 17
2.6 Gap Analysis 18
2.7 Summary 23
v
